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POTENSI ISOLAT FUNGI TRICHODERMA LIGNOLITIK DALAM 
BIODEGRADASI PLASTIK LDPE (LOW DENSITY POLYETHYLENE) 
 
MAMLUATUL HIKMAH 
Program Studi Biologi, Fakultas Matematika dan Ilmu Pengetahuan Alam, 
Universitas Sebelas Maret, Surakarta 
 
ABSTRAK 
Plastik merupakan polimer sintetis yang secara fisik kuat, ringan dan tahan 
lama, namun polimer ini sulit terdegradasi karena plastik mempunyai kerapatan 
massa molekul yang tinggi. Salah satu jenis plastik yang paling banyak digunakan 
adalah polietilena densitas rendah atau LDPE (low density polyethylene). Proses 
biodegradasi dapat dijadikan alternatif degradasi karena prosesnya yang ramah 
lingkungan. Beberapa fungi dari genus Trichoderma diketahui memiliki peranan 
dalam biodegradasi plastik. Penelitian ini bertujuan untuk mengetahui bagaimana 
potensi isolat Trichoderma spp. lignolitik dalam biodegradasi plastik LDPE. Lima 
Isolat Trichoderma diskrining dengan cara ditumbuhkan pada MSMB (mineral salt 
medium broth) beremulsi serbuk LDPE, dengan inkubasi 35 hari pada suhu 30°C dan 
shaking 80 rpm. Hasil skrining menunjukkan bahwa TL1, TL4, dan TL5 merupakan 
tiga isolat yang paling potensial, ditunjukkan dengan adanya pertumbuhan yang 
ditandai dengan bertambahnya ukuran koloni pada media skrining dengan LDPE 
sebagai satu-satunya sumber karbon. Tiga isolat terpilih diuji daya biodegradasinya 
dengan menumbuhkan isolat-isolat di medium MSMA (mineral salt medium agar), 
kemudian 4 lembar LDPE steril 1x3 cm2 diletakkan di atas permukaan koloni dalam 
petri dengan inkubasi selama 5, 15, 25, dan 35 hari. Pada setiap periode inkubasi, 
lembar LDPE dipanen, disterilkan, dan dikeringkan untuk kemudian ditimbang berat 
kering konstannya. Penilaian degredabilitas dilakukan dengan mengukur kehilangan 
bobot (weight loss) lembar LDPE setelah perlakuan biodegradasi. Dalam penelitian 
ini dihasilkan nilai persentase degradabilitas berturut-urut TL1, TL4, TL5 dan kontrol 
adalah 4,87%, 7,12%, 7,51% dan 0,28%. Penilaian potensi biodegradasi juga 
dilakukan dengan mengamati kenampakan morfologi permukaan film LDPE tiap 
perlakuan isolat dan kontrol sebelum dan sesudah biodegradasi dengan teknik SEM 
(scanning electron microscopy). Hasil visual mikrograf menunjukkan adanya 
penampakan kerusakan dan ketidakrataan pada permukaan film pasca degradasi. 
 
Kata kunci: Biodegradasi, Plastik, Polietilena, LDPE, Fungi, Trichoderma 
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BIODEGRADATION OF LOW DENSITY POLYETHYLENE (LDPE) 
PLASTIC BY LIGNOLYTIC TRICHODERMA FUNGI ISOLATES 
 
MAMLUATUL HIKMAH 
Biology Departement, Mathematic and Natural Science Faculty, Sebelas Maret 
University, Surakarta 
 
ABSTRACT 
 Plastic is a synthetic polymer that is difficult to degrade because the plastic 
has a high molecular mass density. One of the most widely used type of plastic is low 
density polyethylene or LDPE (low density polyethylene). Biodegradation process 
can be used as an alternative to degradation because the process is environmentally 
friendly. Some fungi of the genus Trichoderma are known to have a role in plastic 
biodegradation. This study aimed to find out how the potential of Trichoderma spp. 
lignolytic isolates in LDPE plastic biodegradation. Five Trichoderma isolates were 
screened by growing on MSMB (mineral salt medium broth) emulsified LDPE 
powder, with 35 days incubation at 30°C and shaking at 80 rpm. The screening 
results showed that TL1, TL4, and TL5 were the three most potential isolates, 
indicated by the growth marked by increasing colony size on screening media with 
LDPE as the only carbon source. Three selected isolates were tested for their 
biodegradability by growing the isolates in MSMA medium (medium agar salt agar), 
then 4 sheets of sterile 1x3 cm2 LDPE placed on the surface of the colony in petri 
with incubation for 5, 15, 25 and 35 days. At each incubation period, the LDPE sheet 
was harvested, sterilized, and dried to be weighed in constant dry weight. The 
degredability assessment was done by measuring the weight loss of LDPE sheets 
after biodegradation treatment. In this research, the degradability percentage values of 
TL1, TL4, TL5 and control are 4.87%, 7,12%, 7,51% and 0,28% respectively. 
Assessment of biodegradation potential was also done by observing the surface 
morphology of LDPE film of each treatment of isolate and control before and after 
biodegradation by SEM technique (scanning electron microscopy). Visual 
micrograph results showed the appearance of damage and unevenness on the surface 
of the post-degradation film. 
 
Key words: Biodegradation, Plastic, Polyethylene, LDPE, Fungi, Trichoderma 
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